Amendments to the Drawings 

The attached replacement sheet of drawings replaces the sheet with the 
corresponding figures. 

The replacement sheet omits the mark next to Fig. 1 . 
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Remarks 



The various parts of the Office Action (and other matters, if any) are discussed 
below under appropriate headings. 

Declaration 

The Examiner considers the declaration to be defective because (1) it has non- 
initialed and undated alterations and (2) two of the signatures are undated. 

The alterations to which the Examiner refers appear to be those made by clerical 
personnel of the PTO after the declaration was submitted. 

Regarding the undated signatures, submitted herewith is a new declaration 
signed and dated by the inventors. 

Withdrawal of the objection to the declaration is respectfully requested. 

Drawings 

The drawings have been objected to for having a marking next to Fig. 1 . A 
replacement drawing is being submitted herewith to overcome this objection. 

Specification 

The Abstract has been objected to for several reasons. Included herewith is a 
new Abstract on a separate sheet, which has been amended to recite method steps as 
in the manner the method steps are set forth in claim 1 . 

Claim Rejections - 35 U.S.C. § 101 

Claims 1-16 have been rejected to as being directed to a non-statutory subject 
matter. According to the Examiner, the claims are drawn to subject matter that does 
not produce a tangible result because the method as claimed may take place entirely 
within the confines of a computer or a human mind without any communication to the 
outside world and without using or making available for use the results of molecular 
comparisons. 

Specific exception is taken to the Examiner's contention that the subject matter 
of the claims does not provide a tangible result. Reconsideration and withdrawal of the 
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rejections under 35 U.S.C. § 101 are respectfully requested for at least the following 
reasons. 

The present application describes a method having particular application in the 
field of pharmaceutical research and related industries. The disclosed methodology is 
orientated towards improving the process of comparing molecules. Such a process can 
be used to compare a molecule with a known and desirable activity to further 
molecules, in order to determine whether these further molecules may exhibit a similar 
or, more preferably, a superior activity. 

The method of claim 1 represents each of the molecules with a field 
representation, then compares these fields to provide a measure (score) of their 
similarity, which is indicative of the possible similarity between the molecules' activity. 
The provision of a score indicative of the field similarity of the first molecule to the 
second molecule clearly is a tangible and concrete result. 

A further observation is to consider an alternative to the method of claim 1 . This 
would be to perform a series of pharmacological trials. The trials require different 
molecules to be chemically tested in a laboratory environment to assess their activity. 
The measured activity of various molecules can then be compared so that a molecule 
with a specific activity can be identified. These pharmacological trials have a physically 
tangible and concrete result. 

The method of claim 1 is an alternative to performing the pharmacological trials 
using representations of the molecules. In fact, the method recited in claim 1 is a 
faster, safer and lower cost alternative to pharmacological trials. 

The score provided by the method of claim 1 is useful in several contexts. 
Example uses of the score are: 

1) for relating molecules to physical or biological properties (the so-called 
"similarity hypothesis": molecules that are similar in terms of some computed metric will 
have a high probability of being similar in terms of physico-chemical properties or 
biological activity); 

2) as an extension, searching databases of molecules for ones that have a 
high score to a known biologically active molecule allows one to find new molecules 
with a high probability of activity; and 
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3) for aligning two molecules so as to maximize the score generates 
biologically-relevant alignments of molecules which is highly useful to medicinal 
chemists in that they can see which parts of molecule A may correspond to which parts 
of molecule B inside a protein's active site. 

In the statement of the rejection, the Examiner argues that there is no tangible 
result because the claim does not recite any communication to the outside world 
making available for use the results of the molecular comparisons. This is not true. As 
set forth in the guidelines referenced by the Examiner, 

... Similarly, the claimed invention in Arrhythmia "constituted a practical 
application of an abstract idea (a mathematical algorithm, formula, or 
calculation), because it corresponded to a useful, concrete and tangible 
thing - the condition of a patient's heart." 

and 

... State Street, 149 F.3d at 1373-74, 47 USPQ2d at 1601-02 ("the 
transformation of data, representing discrete dollar amounts, by a 
machine through a series of mathematical calculations into a final share 
price, constitutes a practical application of a mathematical algorithm, 
formula, or calculation, because it produces "a useful, concrete and 
tangible result" - a final share price momentarily fixed for recording and 
reporting purposes and even accepted and relied upon by regulatory 
authorities and in subsequent trades.") 

Interim Guidelines for Examination of Patent Applications for Patent Subject Matter 
Eligibility, Annex II, B. iii. (pages 38-39). 

Akin to State Street, the method of claim 1 produces a score momentarily fixed 
for subsequent recording, reporting or other use, such as those noted above. 

Turning now to claims 13-16, the Examiner observes that these claims are drawn 
to computer interpretable media containing instructions for carrying out the process of 
claim 1 . Such type of claim is clearly indicated to be statutory in § 21 06.01 of the 
MPEP. 

[A] claimed computer-readable medium encoded with a computer 
program is a computer element which defines structural and functional 
interrelationships between the computer program and the rest of the 
computer which permit the computer program's functionality to be 
realized, and is thus statutory. 
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Thus, the Examiner's rejection of these claims as not statutory is not understood. 

For at least the foregoing reasons, the rejections under 35 U.S.C. § 101 should 
be withdrawn. 

Claim Rejections - 35 USC §112 

Claims 3 and 6-10 have been rejected as being indefinite. The allegedly 
offending claims have been amended to remove any basis for indefiniteness, and thus 
the indefiniteness rejections are now moot. 

Claim Rejections - 35 USC § 102 and § 103 

The claims have been rejected as being anticipated by or unpatentable over 
Ashworth (IDS, GB Patent Publication # 2,317,030, March 11 th , 1998). Reconsideration 
and withdrawal of the art rejections is respectfully requested for at least the following 
reasons. 

Ashworth discloses developing a pharmacophore or field pattern (he used the 
two terms interchangeably (page 5. lines 12-15, page 6, lines 23-24). This consists of 
the field points from one or more molecules: the structures and the rest of the field 
information from those molecules apparently is discarded (page 7, lines 6-12 and lines 
26-29). Ashworth then discloses calculating a score (or "coulombic overlay energy") of 
fit between this pharmacophore and a candidate molecule, but this score is calculated 
from the pharmacophore itself and from the field point pattern of the candidate 
molecule (page 7, lines 35-39 and page 8, lines 4-9). It is noted that Ashworth is 
interested in the "fit between the pharmacophore and the field points derived from a 
candidate molecule": Ashworth appears to be always comparing a set of field points 
with another set of field points. As understood, the underlying fields from which the 
field points were derived are never used after that initial derivation. 

In summary, Ashworth's method involves: 

A. providing the field points of a first molecule (the "pharmacophore"); 

B. determining the field points of a second molecule (the "candidate"); and 

C. combining the two sets of field points to obtain a score (the "coulombic 
overlay energy"). 
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By contrast, the method of claim 1 involves: 

A. providing a set of field points representing field extrema of a first 
molecule; 

B. determining at the position of each of the field points of the first molecule 
the field of a second molecule; and 

C. combining the field values from A and B to obtain a score. 

That is, Ashworth discloses independently obtaining the field points of the first 
and second molecules (steps A and B of Ashworth) and then combining to calculate a 
score (step C of Ashworth). This is to be contrasted with a method where the field 
points of the second molecule are computed in step B with reference to the positions of 
the field points of the first molecule in step A. The score computation in step C of claim 
1 thus necessarily also differs from Ashworth, since it pre-supposes completion of novel 
step B. 

The above difference between the two methods can be seen in Cheeseright et 
al. JCIM 2006, page 665, a copy of which is submitted herewith. The method disclosed 
in Ashworth is that described in the fourth page of that article, under 'Field Point 
Comparisons' and equation (iv). The method disclosed in the present application is that 
shown in equation (v). 

The method of claim 1 enables a more accurate method of comparing the field 
representation of a first and a second molecule. To explain the improved accuracy over 
the prior art overlay approach, reference may be had to a comparison of the following 
field types: 

Field 1 : A field with a very broad region of space around a molecule with a 
high field value but only one minimum point, which leads to the field 
being represented with a single field point. 

Field 2: A field that has only one field point that represents a field minimum 
of large spatial extent. 

If the fields were not represented by field points, but computed with 100% accuracy and 
precision, placing the field of field 2 anywhere in the region that field 1 has a high value 
would produce a good overlay. However, in reality in a field point representation the 
overlay method disclosed in Ashworth may lead to significant inaccuracies if there is a 
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large distance between the field points of field 1 and field 2, since this is a factor that is 
used to determine the similarity between the field points (see page 8, paragraph 1 of 
the specification of the present application). 

In order to provide a more accurate comparison, the method of claim 1 
determines field 2 at positions representing the field points of field 1 . Thus, there is no 
necessity for the field points of fields 1 and 2 to be close to each other to produce a 
good match since it is sufficient for the field point of field 1 to be in the region that field 2 
has a large magnitude. The claimed method thus eliminates this source of inaccuracy 
in the method of Ashworth. 

The Examiner also cites Mestres et al. as rendering dependent claims 3-5 and 9 
obvious when combined with Ashworth. These rejections need not be discussed herein 
inasmuch that Mestres et al. does not overcome the fundamental deficiency of 
Ashworth as a teaching reference vis-a-vis claim 1 . Notwithstanding, it is noted that the 
Examiner's basis for rejecting claim 5 appears to be technically inaccurate. To reject 
claim 5, the Examiner states that Mestres et al. disclose square root scaling in equation 
(5). This is not correct. Equation (5) involves normalization of a similarity measure and 
does not involve scaling of a field. The difference can be seen in the context of our 
field score, which is a sum of individual contributions (from each field point). Mestres et 
al.'s equation (5) involved calculating the overall score, and then scaling the sum as 
part of a normalization measure (by taking the square root). Claim 5 involves scaling 
the individual contributions and then summing them to obtain the final score. This is 
different: sqrt(A+B+C+D) does not equal sqrt(A) + sqrt(B) + sqrt(C) + sqrt(D). 

Conclusion 

In view of the foregoing, request is made for timely issuance of a notice of 
allowance. 

Respectfully submitted, 

RENNER, OTTO, BOISSELLE & SKLAR, LLP 

/Don W. Bulson/ 

By 

Don W. Bulson, Reg. No. 28,192 



1621 Euclid Avenue 
Nineteenth Floor 
Cleveland, Ohio 44115 
(216) 621-1113 

M:\D\DYOU\P\P0287\P0287US-R01.wpd 



Page 12 of 12 



